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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element with high brightness. 
SOLUTION: As a component material for an organic 
electroluminescent element, a specific pyrromethene metallic 
complex compound represented in a formula is used. In the 
formula, M represents an n valence metal ion; n is any one of 
1, 2 and 3. Rl to R7 respectively independently express a 
hydrogen atom, a halogen atom, a hydroxyl group, a 
substituted or non-substituted amino group, a nitro group, a 
cyano group, a substituted or non-substituted alkyl group, a 
substituted or non-substituted alkenyl group, a substituted or 
non- substituted cycloalkyl group, a substituted or non- 
substituted alkoxy group, a substituted or non-substituted 
aromatic hydrocarbon group, a substituted or non-substituted 
aromatic heterocyclic group, a substituted or non-substituted 
aralkyl group, a substituted or non-substituted aryloxy group, a 
substituted or non-substituted alkoxycarbonyl group, and a 
carboxyl group. Rl to R7 may form a ring with two thereof. 
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ii*fr?*tlfc£lc*MI(?* ^nyvlf, t Kn*-> 

/Hi, •**u<tt«wift©r$yfi > -hng, ->7 

Bifcg L < f±^K*OT/P= |ffc3£ 
t < t < MRS* 

s> rafeg u < «ii«*<DT y s^s, mat? u 

J&SLTVTfc&Vs, nttl, 2, 3 ©ivf ) T 
*T£tf r t b-TZ *T«^ \s 1 Fo;w$4yty 
[»#*2] ttBfflMtWItt, fflFSBBttSSrtfL, 

iWIBjEJUftS/lfc:, *trie-«5$ [tel] 

[»W©B*BfcRW] 
[000 1] 

[00 0 2] 

[ft*©BW&] fT*^* hn/W$ (EL) 



a ♦> itm.<b'R&%it-tzvmzmm Lit a«*«^ t» 

[0 0 0 31 * hvy • 3^y*tt©C. W. Ta 
n g fefci 5«SS$*IC£5<£«ffiE»W«E L** 
©«# (C. W. Tang, S. A. Va n S 1 y k 
e, 77*?^ Y7<< *Jy9*.\s9—X (Ap plied 
Physics Letters), 5lS, 913 
1 9 8 7* a*fc£*i,T£l*, 

[0004] Tange,il« (8-tKnm 
/ y /-/WT/U5 = *A) Sr?83t»^, 

Bt««t 9 aA^frfcH^Sr^n * LTWBrg-fcJ: •? £ 

[0005] z.<ow<o£o \ctmELm?<D$si-mmt 
urn, iei[Mi& c&a) m. n**%*m%M<r>2m 

9L *fcttiE?Lifc£ (8A) i, asm (a 
A) «©3Ji3!Sas|K*ne>*i-0^. 

[ o o o 6 ] r 5 Litmmmtmm*-?K&xztiitiE 

[0 0 0 7] JEKm%&#'ftbLXtix h# 
fCfc54, 4' , 4' -M)* (3-^^/W7*=/W 
7=i=/Pr$/) h y 7==/WT5^N, N' 
^-jU-k, N' -tr* (3-^f;V7i=.;P) - 

[1, 1' -lf7ic=.yw] -4, 4' — S?T$^<pOh 

OahtlX^S MZ.t£. #M¥8 - 2 0 7 7 1 
4$W¥8-4 0 99 5^«L 4*Hip8-4 0 9 9 7# 
Osm#toW-8 - 5 4 3 3 9 7 »M^8 - 

8 7 1 2 2 ^&«W)E) . 

[0008] ttm&mtftb LTf4***^T^-/V 
[0 0 0 9] 38it«-)|^tLT«:hy^ (8-*/ 

f- y y - u ^fi»«:, ^^r-y- s?r /-^Ri«£«o 

«fH¥8 - 2 3 9 6 5 S#^t«, »HJP7 - 1 3 8 5 6 
1 *&*U »M¥3 - 2 0 0 2 8 9#^«1#) . 
[0 0 10] «f|g?9-28 908 1f&«K 1 
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[0 0 11] 
[00 12] 

Lama*** o i>m»mxxi-z z. * &jL^*fLfc. 

[0 0 1 3] «TSS»»tti«5^^y-t<ft5^tSrW 
**i£*miLT««Lfc#«ELS*K JUrtWEtt** 
*J!vvCfl*t,fc*ltE L*t*tm*£ *) 

[0 0 14] ?ftt>*>*m&, »«t|»«©Wk:»3t 

fcfcHifc, [fls2] : 

[flS2] 




OS;*, MH&«©&-f*S'Mfi-. h'ttl, 2, 3 

rowffta*. R l ~R 7 r±*^*taiii:ic*iRjs^ > /> 

=hn3£, i^ryat, «^L<tt*i«fc©r 
KttfttftCJ/^T^S, «JM?L< 

ttaiBSKor rag l < tt«iii*or y - 

«fc«L<«fc«&<D7;W3*So&^#= 
P>0 5*><0 2o-caiSr^U-CV>Tt>fiV\ ) T^tt 

[0 0 15]**:, «ISnttttB«rtMnni2: UT*4 

< fct38tt»$:*ru r©»3tJi^-jia:s; Ms 2] -e* 



10016]^ **l«ttltrSE*«l»BWt LT'>fc 
<*t>IE?LI*i£Ji$:*rL, w^jfcEtf-jRsS [fl;2] 
T*$ixe<k^4*Sr*3*t L< t 

So 

[00171^, xmrnrnmnmrnt lx&k 
<khtemmmiGu z<D%mv-iB& Lit 2] 
x&atizit&voiwsih l< Lxtttz t 

5. 

[0018] 

ttmicwtozik&fy^ ut 2] -ea^s* 
nfti, 2, 3©vvf*ia>a»e>** 0 r x ~ 

L < ttM9m<D7 $ / £. = h n 

< turner /u^/um. n»mL<ttmm»<Di/9 

&3?L< ttfc«fc©2r«8i#rt:**£, L< tiM 

mm<o%&t$m*mm. l < ttMs&or 9 /w* 

m&Lx^xi>&\ ) 

[0019] nffi©£JH , *y£jFtMirfli^$r:itf> 
xszAmtLxtt. tvus^a, ^yy^i.,, tr* 
#k$?a, -ty^A, «h, «u #y 

^^fV, 

[0020] R l ~R 7 tt^iv j eix3!hi:lC7KitfIS : ?-, /> 
L < ttmm#<0*>fi p T/V^/WS. ««« U < 

©T/wa * urn, u < r±««*<D^#i^fk*3(i 

tf> 5 1.<0 2 oT«4rJgric LTV >T t ft V \ 
[00 2 1] *t*y>Bfr?k LTtt, 7y3g, tfQ|f, H 
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[0 0 2 2] ■Jft«t<(i«W*07S/»J-NX 1 

x 2 i&S*K x l , x 8 1 L-Ctt**v?*4&S:l;:, 
***** y^S, T'nbT/l/*. ^fVT'n 

M/\>&, n-y?vi^ s .YyyfvwS, 
t-^^WS, n—OV-A^ n — *$^Hi, n- 
^-ff-^&. n-*f?/\>&, tKn^f^S, 1 
— t Kb =¥^^5, 2-tKn ^r-^^^S. 2 - 
tFf^WyT'fA'I, 1, 

S, 1, S-^tKB+WyyoWS, 2, 3-S? 
t Kb**'- t-y^vWS, 1, 2, 

2-y PP-l'yyfvl'g, l, 2 
-i?y ppjcfvi^g, i, 3-^Pcfy^P^ 
& 2, 3-^PP-t-^S, 1, 2, 3-h 
9 9vv7uV;u&, 7u*t<f-)V^ l-yp*:rf- 
/t-Ss 2-^d*-x.^wS, 2-yp^WyyfvwS, 

1, 2-^n^aif-^S, i, 3-^yp^yyp 
tTA-g, 2, 1, 2, 3- 
hy^p^PlfyvS, 3— Kyfvl'S, 

f7H£, 2-3— K^^WS, 2-3— K-fyy?vP 

i, 2-^3-kj-^v-s, i, 

T'o^S, 2, 3-^3-Kt-^yWS. 1, 2, 
3- HJJ s-K^nfcVwS, TSyy^vVg, 1-75 

/Hl, 1, 2-i^TS y^fvwg, 1, 3-^T$/W 
y^o^vS. 2, 3-^75/1-^^ 1, 

2, 3-Ky7?//nf^S. i/7/^fyH, 1 - 
i/T/^^vPg, 2-'>T/3i^/WS x 2-i/T/^y 
y^-A-S, 1, 2-^7V:n?vV-X» 1, 3 -S?^T 

y << y y p t>g, 2 , 3 - shot y t - y ^*s, 
1, 2, 3- vryyp^vs, =.bpy^/ws, 

1- =|>psc?vug, 2-=.hP:c?yv£, 2-= Hp 

-fyy^/vs, 1, 2-^=hpai^/va, 1, 
= hp>ryypf/p«. 2, 3-^shPt-y-Tvu 
g, 1, 2, 3-hy = hpyptr/ws % 7i=;n, 

2- r^hy/ws, 9-7vhy;vs, i-7st^h 
y/vg, 2-y*^hy;ws, 3-7stvM)/v 
g, A-7*-r>hv/um, 9 -? b y 1 

— f79±~?vm, 2—f79^)V^ 9-i-7?-t 
-/'HI, 4-^^y^yai^yWS, 1-fcTWvWg, 2 

g, 3-tf7i^/W/VS, 4-f 7 = =/W/WS, p 
-*-7^-A'-4->OUg, p-^-7i=;U-3- 
-YAg, p-^-7i=;l-- 2 — f/Ufc, m-* — 7j 
-yP-4— C/Wfi, m-^— ys-yV-3-W^S, m 
7iSi/V-2--f/uS x o-fy/Ug, m- h y 

^g, p-hy/ws, p-t-y^/u7*=/ws, P - 

(2-7x=^7*P^) 7i^S, 3-^^-2- 



■*-7?vi'g> 4-yfvu-i — 4-y^v 
-l-rvhy/wg, 4' -yf-zweys^u-f/us, 

4' ' - t -yTvlz-p-*— ?xs/l'-4-'f*i < 

2-fpy^s % 3-fpy/us, f^v'^/H, 2- 
ty^^wg, 3-fy^s/ws, 4-fc , y^=vv-s, 
3-^yKy^s, 4-^yKy/v 

g, 5— fi/K»*S. 6— f^Ky/Wg, 7— fi"H 

y/ws, 1— r y-f^KJA'*, 3— fy-f*'HPA' 
g, 4-^f y-fvKy/wg, 5— {yj^MAik. 6 
— ry^^Ky^s, 7— f y-r^KyAg, 2-^y 
3-yy/wS, 2-'<y/75=;i'S, 3-^ 
y??^!, 4 -^yy77=^£, 5 -^<yy77 

->^g, 6 — <>y77=/US, 7-^/77=^ 

g* 1 — f y^yyy?— 3 — w y^yy77- 
/wg, 4— f y^yy^s^g, s-^y^yy? 
=Ag, 6— ry^yy77=-^s, 7— (u^-y/y 
?=/vg* 2-*yy/w£, 3-*yy*g, 4-*y 
y^g> 5-4r-yy/wSs 6-^yy^g, 7-*/y 
;wg, 8-*yy/vg. i-^y*yy^s, 3—fy 
*yy/wg, 4-^y^/y/ws, 5-^y*/y/w 
g, 6-^y*yy;k8, 7— fy^yy/wg, 8— r 
y^yy/ws, 2-*y*if-y:=/wg, s-^/^f-y 
^g, 6-^y^r-y-y^s, 1 -#/w<yy/wg % 
2-#/w*yy/ug, 3-#yw*yy/pg, 4-#/w* 
yy/v-g, i-7*ty^yv»^i, 2-y=.-r>x 

ViS~/um, 3-y=-^-^y^ywS v 4-7it^ 

*y^-/vg, e-7*twj^as*|, 7-y^-T- 
v*ys?=Ag, 8-7ity^yy=/Hi, 9-71 
y^;* y s^/v-g, io-7xt^y^=;Hi, 1- 
yyy^^ws, 2-r^y-y^u«, 3-ryys?= 
/w*. 4-7^yj>aM, 9-ryy^ii/ws, i, 

7-7xt^ny V-2— fyPfi, 1, 7-7st> 
*py>-3-^/WS x 1, 7-7xt^n|)y-4 
-'C^S, 1, 7-7*t^nyy-5-^S, 
1. 7-7xty7oyi/-6-^;Hi, 1, 7-7* 

t^pyy-s-^s, 1, 7-7*t^py>' 

-9-^/Pg % 1, 7-7xt^P!ly-10-'f/l' 
S> 1, 8-7st^pyy-2-^S, 1, 8- 
7xt^pyy-3-'f/PS ) 1, 8-7xtV^D 

yv-4->r/wS % i, 8-7xt^pyy-5-f 

^S, 1, 8-7xt^ayy-6->f;l'S > 1, 8 
-7xt^P!)y-7 — f^S, 1, 8 -7^-7" V^. 

pyv-9-^s, 1, 8-y^-^-^n y 1 0 

-'fA'S, 1, 9-7*T->^P y y-2-^/US, 
1, 9-7xt^nyy-3-^$, 1, 9-7x 

t^pyy-4-'f^i > 1, 9-7ity^D!)v 

l, 9-7xt^n!Ji/-6-<^ 
X, 1, 9-7»t^B!)J/-7 — f/VS, 1, 9- 

7xt^ayy-8-/( , /v$, 1, 9-yai-^^P 
y^-lO-W/wS, 1, 10-7xt^nyy-2 
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-^^S> 1, 10-7xt^o!jy-3-^S> 

1, 1 0-7*t^ny >-4-^/^m, 1, 10- 

A'S* 2, ^~4-^/WS, 2, 9 

-7st^n!) ^~5-^/WS, 2 f 9-7^^^^ 

2, 9-7xt^pyy-7- 
>fA-£, 2, 9-7xt^nyy-8-^;vi, 2, 
9-7xfy^pyy-io-^/wS, 2, 8 -y^ 

V^py^-l—OH^ 2, 8-7xt^nyv- 
3->T/wS, 2, 8-7xt^oyy-4-^;vS, 

2, 8-7xt^Pyy-5->f/l/S > 2, 8-7* 
i->xn])y-6-'(;l>& s 2, 8-7xt^a!ly 
-7-^/vg, 2, 8-7 tf!) V-9->f/V' 

2, 8-7xt^pyy-10->f;l'S, 2, 7 

-7xt^oyy-i^;vs, 2, 7-y=.-r>x 

2, 7-7xt^oyy-4- 
-r^S, 2, 7-73:^^P!;^-5-*-f/^ 2, 
7-7xt^n y 2, 7-7*^-V 

*py y-8--f 2, 7-7xt^nyy-9 
— f/i'S. 2, 7-7xt^nyy-10->f;H, 

1- 7xt^S, 2-7xt^S, l-7x/ 

f-7^;wS, 2-7a:/^r^/v«. 3-7x;f 
4-y*s*w~si>m. 2-**^/])jv 

5-2j-^*^yywS, 2-* 

IF-A'S, 2-^-A-S, 3-^^/PS, 2-/*?- 

A'S, 2-^^fti-^-4->r/V«, 2-;*?7Hf 

/V/-5-W^S, 3-^^/Hfn— /P- 1 -4 )V 
£> 3-7«^t^n-yu~2— f/P*, 3-^f/W^n 
— 3->^/Vtfn-/V-5— fA«, 

2- t -r/^vuf p— A^4 -- YA'S, 3- (2-7x 
-/K/pfcW tfP-A"- 1 -^A^ 2-^^/W-l 

->f^Ky/ws, 4-^^-1— ow^m, 2- 
><^-3-><^Ky^s, 4-^^-3—f vk 1 ; 

/n->f ^Ky/i/S, 2- <i/yva> 
s> 4 - 1 - 7^ 3 ->r ^ k y vvS^tf^tf e>ti5o 

te. y^v3E, ^fvuJE. yotTywSx ^V^n^ 

n-T^A-s, s-t^a-s, -ry^/^s, t- 

Yu^^/vm, 2-fcKn^xf/i/S, 2-fcK 
p* W y^/um, 1 , 2 -£>b Kn ^^/WX, 
1, 3-J?tKB*Wy^l?/H, 2, 3-i^tK 
p*->- t-T^A^ 1, 2, 3-hyfcKP^r^ 



PfcTA'S, ^nn^f^S, l-^ppif;i/S % 2- 
^ppxf-A'S, 2-^nn^y^/wS, 1, 2-^ 
^pp^A'S, i, 3-^pp^fy^p^S, 
2, 1, 2, 3-hy* 

pp^p^S, i/p^^A'S, 1 -T'pjfcai^A' 

tfA"2£, 2, 3 -S^n*t 1, 2, 3- 
hy^P^P^S, 3-K^Ag, 

^vvg, 2-a— K»^A«, 2-3-Wy^ 

1, 2-^3-K^A-g, 1, 
^Pt'ywS, 2, 3-^3-Kt-T^A^ 1, 2, 
3 — h y a-KT'p^/Pg, TSy^/u* 1-75 

/jc?vug. 2-r^/^/ps/2-r^y^y^ 
a«, i, 2-^r?/3i^a, 1, 3-^r^y-r 

y^n^ws, 2, 3-^TS^ t-v^A-S, 1, 

2, s-hyr^/^pif/ws; i/r;^f/n, 1 - 

2-i/7/xf;^ 2-i^T/^y 
7*vt*, 1, 2-^i/T/^/vm, 1, 

/-<y^ptf/us, 2, 3-^>ry t-^S, 
1, 2, S-hyi/T/^P^^ - but^m, 
l-^hpa^Ag, 2-~hP:rf-Ag % 2--bP 
-fy^;wS, 1, 2-V~b*^;l'& > 1, 3-S> 
^ hP^y^Plf/uS, 2, S-tfsKnt-^A' 

i, 2, 3-bv-bv7v&i'mm*m?bti 

So 

[0 024] K««L< tt*i«*OTA"5r~/Wgi LX 

tt, ir^s, ry^s, i-^x^us, 2-7^ 

A-g, 3-^x^2, 1, 3-'7f>&3L=./l>& > 1 

-^^tr^i/ps, yA-g, 2, 2-^7*-/^ 
~A"g, 1, 2-^7a:^/wtf^ws, l-^^vury 
a* i. 2->^ry^ 
g, 1-7^^/vry/ws, 2-7*^wry^s, 3 
-7^^/ury/^ 3, 3-^7^^/v-r y/ws, 

1, 2-^p«^/UTyyUS, 1 -7^^/U~ 1 -/f^ 
/W*. 3 -7x^- 1 -ZfT-JV&m^tfbihZo 

[0025] W&£ U < ^mtmo^ir p T /w^«ir 
UTtt> S/^PT'Pfc'A'S, V^pV^VS, ^>^p^< 
^f/^ ^^P^*->^S X 4-^f-/V^^P^+^ 

zfvx/vm, -fyyptf/vx, 

/wS. s-^^JE, -fy^H; t-^^vuS, n 
— n — ^^f^/^S, n-^^/i-S, n- 
^^^■/US. fcKP^r^^yVS, 1-fcKP*^^ 
/w*. 2-t Kp^t^^/wS, 2-fcKP*Wyy 
1, 2-*A KP**/*f^i, 1, 3-^fc 
KP^rWy^Pfc'/WS, 2 f 3-^b.KP^ri/-t- 

i, 2, s-hytKp^P^s, 

PP^f/V8> 1-^ppxf/vg, 2-^PPJc^W 
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g. 1, y^ntT/^g, 2, 

g. r/n**77!/g % l-^n^-oi^wS, 2 
^77Hk 2-^o^y^J5 x 1, 2-^0* 
^fv^g, 1, 2, 3- 

^n^et-^f/VS, 1, 2 f 
A-g. 3-K^Ag. l-3-K^Ag. 2-3- 
K^A'g, 2-3-K^y^/U«, 1, 2-v>3- 
K^fvug, i, 3 -^3- KWV :/ut^g, 2, 3 
-^3-Kt-^^S, l t 2, 3-hJ)3-K:A2 
tf>^g> T^/^^vwg. l-TS/^v^g. 2-T 
*/*<?;l<& y 2-7%/4V7?;V^ 1, 2-^7 
^/ai^/vg, 1, 3-^7^/^^^ 2, 

3-^rs/ t-y^vvg, 1, 2 f 3-hyr§/y 

n*Vl/g, ^TV^fvPg. 1-i VTJ^)V^ 2- 

i/ry^/um, 1, 3-^i/ry^y^n^s, 
2, 3-i^>r/ t-y^/wg, 1, 2, 3-hy^r 

2- ~hu:n3vi^ l, 2 
g. 2, 1, 2, 3-hy 

[0 0 2 6] «ft&l,< ttM«fe<0#§j^{fc**g<3 

A-g> l-T^y/Wg. 2-r>hV/^m, 9-7> 
hV/^m, i-y^>hV/^m, 2-y^-ri/h))* 
g, 4-y^>h})^&, 9 

1 -:f-:7*ir~/vg, 2-T7* 
9—t-7?±~;i'& > 1 -tri^^g, 2- 
trw-^g, 2-br^^^/W/v/S, 

3- ^:7x:~/Wf Ag, 4-fcT7;x~/Wf/l'g, p-* 
— '7^-/^-4 --Y/Vg, p-^-7a:^/W-3->f;V 
g> p —$ — 7=.~)V— 2 -'f /Ug. m-^7i^ 

— 7*n^-2— <>v& s o-hy/vg, m-hy^ 

g> p-HJ^g. p-t-^f^xx/n;, p - 
^^g, 4-*?vl'-l--*-;7?vWg, 4 _p<^ /v 

-l-T^by/vg, 4' -^/vif^^wf/kg, 
4" - t -y^yu- p-^-7x^- 4 ->f /Ug$# 

gi LTttl-f ny^g, 2-tfuy>^g x 3-tfn 

y/wg. f^^/vg, 2-^y^/ug, 3-t>y>> 

^Ky/^g, 3— r^Ky/w«> 4-^vKy/wg, 5 
->r^Ky/ws, 6->ryKy/ws, 7—f>h*v^ 
g, i->ry^Ky^g, 2-^y-f^Ky^s, 3 



ry^^Ky/ws, 4— ry>f^Ky^s, s-> ry 
-r^Ky/wg. 6— fy>f^Ky^s, 
y^g* 2-^y/wg, 3-^y/us, 2 — ^>vy? 

g. 5-^^/77-/^ e-^yv'^-A-g. 7 
-^yy^y-zug, i-/fy^/77^S, 3- 
>fy^/77^i, 4--f y-<yi/77^g, 5 
->f y^<y/77^s, 6->ry^<y^75^g, 

7- ^y^/77^X, 2-*/y/vg, 3-*y 
y/vg. 4-*/y/v<g % s-^yy/ug, 6-*yy 
a**, 7-*/y/wg, 8-*/y/vg, i->ry*/ 
y/vg, 3->f y*y y/ug, 4->f y*/ y^g v 5 
--fy^r/y/vg, e-^y^yy/vg, 7->fy*/ 
y/wg, 8—fy*/y>^g, 2-*/*f-y ~/vg, 
5-^r/dp+y^ug, 6-^y^r^y^g, 1 -* 
;U/^^y;Wg % 2-*/W^yy/Vg % 3-#;W^/yA/ 

g. 9~*/w<yy^g v 1^7 

a-*-:/* p s*=/ug, 2-7xt^y ^-/wg, 3- 
^zn-^y^y ^/vg, 4-7xtyxji;x;^ 6 
-y^>-*y ^/^g, 7 -^zxi^-y^y ^/wg, 

g, 1 o-7=-}-yx y s*~/vg, i-r*3$*=i/u 
g> 2-r^y^/ug, 3-r^y^/wg, 4-r 

*y^-A-g, 9-T^y^/Ug, 1, 7-7xt^ 
y V-2->T;V/g, l, 7-7xt^n!)y-3 
--T/vg> 1, 7-7xt^nyy-4-^ 
1, 7-7xt^oyy-5-^/l/S, 1, 7-7x 
t^nyy-6-^;H, l, 7-7xt^nyy 
-8-^T/Wg, 1, 7-7xt^nJy-9->f;P 
g, 1, 7-7xfy7Pyy-io-^;vS, 1, 8 
-7xty^uy y-2-^r^g, l, 8-7xfy^ 
ny^-3-^ywg, 1, 8-7*t^nyy-4- 
'fA'g, 1, 8-7xt^nyy-5-Y/^ 1, 

8- 7xfy^pyy-6-^;^ l, 
^nyy-7-/;uS, l, 8~7xtV^Dl)y-9 

--f/wg, i, 8-7xt^pyy-io->f;n, 
l, 9-7xty^pyy-2-^S, i, 9-7* 

t^uyy-3-^;^ 1, 9-7xfy^py y 
-4— T/Vg, 1, 9-7ai^>^P yy-5-^^ 

g, 1, 9-7xty^pyy-&-^i, 1, 9- 

7xt^oyy-7-^£, 1, 9-7*i-lsXv 

y^-8-^T/wg, i f 9-7xfy^pyy-i 0- 
-f^g* i, io-7xty^pyy-2-^f;H, 
l, io-7xty^pyy-3-^/H, 1, 10- 
7xfy^pyy-4-^S, 1, io-7xt^ 

n y V-5-^/l/g, 2, 9-7xt^nyy-l- 
■Y^g, 2, 9-7xtyxp y V-3-^/Wg, 2, 

9- 7xf^pyy-4W;H, 2, 9-y^^-y 
^pyy-5->f/vS, 2, 9-7xt^nyy-6 

->r/wgs 2 f g^xt^pyy-?-^!, 



2, 9 -7 *n 9 ^-8— YAX. 2, 9-7=- 
i-yxuyy-lO-J/l,& s 2, 8-7xt^P!) 
^-l-'f/l'X, 2, 8-7xt^P!)y-3-^ 
X, 2, 8-7xf^oyy-4- T/WS, 2, 8- 
7xt^nJy-5 — (AX, 2, 8-7^^^^a 

yy-6— ^ r/wx, 2, 8-7xt^oyy-7->f 
/i"X, 2, s-y^y^xi])y-9-4jum s 2, 8 
-7xt^nyy-io-^;i/S, 2, 7-7xfy 
^oyy-l-^;H, 2, 7-7o:^-^^i3 y 
->fAX> 2, y-^a^^p V V-4 — YAX, 
2, 7-7xt^ny >--5— O^X, 2, 7-7x 
•J-V^py y-6-^AX> 2, 7-7xt^o!)y 
-8-^AX, 2, 7-7xt^oyy-9-^f;V 

X, 2, 7-y^>^uvy-io—f/^ms 1-7 

AX, 2-:7*^S^aX, X-yzcJ^VV 

2-7*y^7^~/i<X, 3-7=.;?-7V~ 

A"X, 4-7:ny'^7^~AX, 1 0~7xyf7^ 
AX, l-7x;#f^;l/S, 2-7*/*if^:=.A 
X, 3 -7;c/3rf-^AX, 4-7:*y =*if^~A 
X, 10-7xyW^;H, 2-*=¥i^/yAX, 

4- **i^/yAX, 5 y ax, 2-*** 
^7;/yAX, 5-**1^7:/yAX, 3-7?*?- 
/^X, 2-^~AX, S-^maX, 

p— A-l-^fAX, 2-^Atfp — A-3->fA 

X, 2-;*?vl'fc'p — A-4->fAX, 

— A- 5-' fAX, 3-y^AfcfP — A-l-'fAX, 

5- ^AfP-A^-^AX, S-^AfP— A 
-4-^ AX, 3-^AtTP-A-5— <<AX, 2- 
t -T^AfP— A- 4 ->f AX, 3- (2-7zn^yl/ 
^o^) fcTP-A- 1 ->fAX> 2-;*^A- 1 

^Ky^x, 4-^^-i-^vKy/ws, 2-^ 

A-3-^y Ky/wX, 4-^A-3->f vKU/i' 

X, 2- t-T^Al-^pyAX, 

1— f^Ky^X, 2- t-^AS-^vKyAX, 

[0 0 2 8] «*^L< litHfK077/^/«t LT 
tt> ^^v^/VS, 1 -7:x-A:i^AX, 2-7xx;P 
s^AX, 1 -7ix;Ky^o fcTAX, 2~:7:x:~A 
"fy^PfcfAX, 7*~A- t-^AX, «-t7f 
Apt^AX, 1 -a-^fvVoc^AX, 2- a— *-7 
^A^AX, 1 -a-*J-:7?vWf y^P^AX, 2- 

a-^^/wyrptrA-s, j5— ^-^a^ax, 

1 - 0 -+7?vWn^AX, 2-0 -"J-^A^A 
X, 1 -0-* J-^fvWyT'PtfAX, 2-0-^7?* 
MV/P^S, 1-t^pyA^AX, 2- (1- 
fcfpyA) jc^AX, p-*?vW<:^AX, m-*^ 
A^^AX, o-^A'O'^AX, p-^an^ 

X, p-^n^-O'^S, m-T^P^y^AX, 
o-^p^^AX, p-3-K^i^AX, m- 



s-K'O'iM'X, o-a-K^^AX, p-bKP 
^rS/^^AX, m-tKo^^;i/S, o-kK 
p^^y^AX, p-TS/'O'^/V'X, m-75 
/'O-v'AX, o -7^ /^vVuX, p-^fp^t 
ys'AX, m-- h p^ys>AX, o -~ h p^vs^a 
X, p-S^/'O'^AX, m-t^/^^AX, 
o — >7/^<:/v>AX, l-tKn^-2-7x^ 
>T y^Pf/WX, l-^nD-2-7x-;V/fyynb' 

[0029] mmm\^<Kmw&<r>Tv 

*A*h 2 -^7?- AX, 1-7^'; AX, 2 -TV 

by/wx, 9-7vhyAX, i-7a:?-:/hyAX, 

2-7^>hV/^m, 3 —72tj-> h DA'S* 4-7 

^-J-^hyAX, 9-7^-J-^yAX, 1-^7*1: 
~AX, 2-^7*1r~AX, 9— *-7*1r~AX, 1 
-fciV^AX, 2-fl^AX, 4-tfV~AX, 2- 
*7*^A>fAX, 3-lf7:i:-A>f AX, 4-tT^a: 
=A-f AX* p -j?—7*—/V- 4 p~*~ 

7;n~A-3-'f AX, p-^-7xn;V-2 — fA 
X> m-?-7x^-4-^;l'S > m-^-7x^ 
-3-<<AX, m-?-7x-/i/-2^;vS, o-b 
PAX, m- h y AX, p - M/US, p - t -^A 
7:n^AX, p - (2-7x^7'n fcTA) 7x^;l/ 
X, 3-;*^A-2— 2-7^-AX, 4->^A-l— J"7 
?-AX, 4-j?<^-l-T^hy/uX> 4* ->^A 
f 7:n^A>l'AX, 4" -t-yf;>-p-^-7x^ 

a-4— < ryvx, 2-trpy/wx, 3-trpyAX, f 
7^S, 2-try^/vx> 3-fy^yvx, 4 

-fc^y^nyWX. 2— OY^))Vm. 3—fVKy/W 

X, 4— <>KyyvX> 5-^yKy/wX, 6-^>-K 

y^x, 7— r^Kyyvx, l^y^o^v^m. 3 
— ry-rvKy/v-x, 4— ry-r^Ky/vx, 5--fy 
-f^Fy/vx, 6-^y^^Ky^x, 7— ry-r^K 
y/wx, 2-7y;ns > 3-7y/wx, 2 — ^77 
-y^X> 3— <y^/77-/vS, 4-^<vy77-yw 

X, 5 ^/7y~>V^ 6-^^/77^8, 7 

--<yy7 7^S, i->f y^y/75^S, 3- 
>fy-<^/77^x, 4--fy^<y^7y^/um, 5 
-^y^^^^^/vx, 6-^y^/7 7^vS, 
7— (y^<»/77^&, 2-^yy/wx, 3-*y 
yy^X, 4-^yy/^x, s-^y y/wx, e-^r/y 
ax, 7-^yyAX, 8-^r/yyux, l— fy^y 
y/^X, 3-^y^yyyux> 4--fy^y;^ 5 
-^y^/y^8, e-> ry^/y>x, 7— fy^/ 
yyvX> 8— ry^/yAX, 2-^/^-9-y^AX, 

5-^^rfyx;P5> 6-^r/^ty.^S, 1-^7 

/i^/y/vX, 2-^/w^yy/v-Xx 3-*/w^^y/v 
X, 4-*/w<yy/px, l-^^-^y^y^/wX, 
2-7^^-v^y ^AX, 3-7xt^y^;P 
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ys^/u«, l-r^y^/vs, 2-T^y^^ 

3-T*y^~/V<£, 4-r*9i?=A<£* 9-T 

1, 7-7xt^P^-3-^/^ 1, 7- 
:7*^y*D jj l, 7-7xt^D 

!iV-5-^^S, 1, 7-7xt^nyy-6-^ 
^S, 1, 7-7xt^pyy-8-f;H > 1, 7 

-7*?-:/;*b y y-9->T^S, l, 7-7xfy^ 

ny ^-l f/wS, 1, 8-7xt^nyv-2 
-^JS, 1, 8-7=i->xu y ^-3-^/vX, 
1, 8-7xt^nyy-4-^;>S, 1, 8-7x 
t^oyy-5-><;^ l f 8-7xt^n!)^ 
-6->T^S, 1, 8-7xt^nyy-7->f;V 

1, %-7=.1ryxx2 y y-9->r^S, 1, 8- 
7xt^Pjy-10->f/VS, 1, 9-7*^y^ 
— (VVg, 1, 9-7xt^nyy-3- 
-T^3£ % l t 9-7ai^>'^ny>'-4--f/va, 1, 
9-7xt^Djy-5->f;H, 1, 9-7xt^ 
J*ny ^-6~>T/WS, 1, 9-7xt^pyy-7 

-> r^g, i f 9-7xty^py ^-8-^ywg, 

1, 9-7xt^nyy-l0-f;V5, 1, 10- 
7xt^pyy-2->f;vii, l, lo-y^-ry* 
nyv-3-^/^ 1, 10-7xt^nyy-4 
-'f/l'g, 1, 10-7xt^uyy-5-^;V$ % 

2, 9-7xfy^py V-l-^/Wg, 2, 9-7x 
t^nyy-3-^S, 2, 9-7xt^nyv 
-4->T^S, 2, 9-7xty7ny — i )V 
X, 2, 9-73i^^i3y ^-6->ryWS, 2, 9- 
y^>^uV^-7->fjum. 2, 9-^^^-V^n 

y^-8-^/ws, 2, yy-io- 
-f/wg, 2, 8-7=^^0 yy-i -^/vg, 2, 
8-7xt^nyy-3-^uS> 2, 8-:7*^V 
^nyy-4->f;H, 2, 8-7xt^nyy-5 
->f^S, 2, 8-7xfy^ny 
2, 8-7xt^n y V-7-- f/Ug, 2, 8-7* 
■J-y*tiy V-9->f/Wg, 2, 8-7xt^nyy 
2, 7-:7^v;*b y ^-l-> f/W 
g, 2, 7-7xt^ny ^-3-^yWg, 2, 7- 
7xt^py ^-4— -r^g, 2, 7-y*^^n 

y ^-5— f/Vg, 2, 7-7xt^nyy-6-^ 
A'g, 2, 7-7xt^nyy-8-^ 2, 7 
-7xt^nyy-9-^n N 2, 7 -7xt^ 
ny ^-1 0->T/VS, l-7*^=/l/g, 2-7* 
Tit-sum, l-7=.STT*J-;vm, 2 -7*y^T 
S^A-g, 3-7*/f-T^/^S, 4-7^/^T^ 
~/Wg, l-^y^S^/Wg, 2-7*/^^ 



g, 2 y^-g, 4-^f-yy^g, 5-* 
ryy^g. 3-yyif^/vs v 2-^^/ws, 3- 

^^c^/ug, 2 -y fvl/tTn— 1 -^/Ug, 2 -y 
f;wfn- 3 — 2-y^ A'tfn — /v-4- 
-Y/Wg, 2-^*71^—^-5-^ A** 3-y*7V 
tTB— A— l-.fA'g, 3-^^brn-/U-2-^/W 
g, 3-**7Hfn->u-4— 3-^^/Wfn 
— A"-5->fA'g, 2- t-:/*Artfti-A'-4-^A' 
g, 3- (2-7x^0^1/) tTn— /v-l— Y/u 
g, 2-y^A— 1-W l/Yl)/y&, 4-y*A—l- 

-r^Ky^s, 2-^^-3-^^Ky/vs, 4-y 
^/w-3-^^Ky/^ 2- t-^i->r ^Ky 

4- t-7*VH— f :/ PDA'S, 2-t-y^ 

/wa-^pyA*, 4- 1 -y^3-> r^Ky/wfi 

/^Stt> -COOYfc*$ft, YiLTtty^A'g, a: 
5vvg x l/PtfA'g, ^yyntr/i/S, n-T^g, 

s-y^vus, -fy^^g, t-y^ws, n— :v 

^g, n-^issum, n-'V/^A'g. n-*^* 
A'g, tKn^ ?vvg, f^A'X, 
2 - fc Pb *i^3vug, 2 - fc Po * W VttjV 
g, 1, 2-^fc Kn^S^fvWg, l, 3-^tKn 
^Wy/P^a, 2, 3-l?t Kn**/-t-^f 
A'g, 1, 2, 3-hy t Kn^>>yntf/kg, ^nn 
y^g, l-?PPxf;US v 2-?PPxf;vS, 

2- ^nn/fy^f;^ i, 2-^PPxf;^ 
1, 3-i??*T2j y^ntf/PS, 2, 

t-^yps, i ( 2, 3- by ^ppyp^s, :/ 

B*y*ypg, 1 -^B^-aL^yug, 2 ~/D^xf^ 
g, 2-^a^y^yPS, 1,.2-^D^exf^ 
g, 1, 3-^n^y^ntf/wS, 2, 3-^n 

^t-^A-g, i, 2, 3-hy^p^p^us, 

a - Ky ^A-g, 1 - a - P^*A-g, 2 - a - pen*- 
A^g, 2-a-hVy^/^ 1, 2-^3-K^ 
/Wg, 1, 3-^3-My^nlf/l/S, 2, 3-S>3 
- K t -^A-g, 1 , 2 , 3 - h y 3- P7b 

S> r^y^^ws, i -r^/^i^s, 2-r^y 
^^s, 2-r^/^y^/uS, i f 2-i^r^y 
^/wS, i, s-^rs y^y^nfyvs, 2 f 3- 
^r^/t-^s, i f 2, 3- hyr^/pf 
^>ryy^s, i-*/r/xfM, 2-^>r 
y^A'S, 2—>Ty^yy^s, i ( 2-^^>r 
y^^/vS, i, 3-^^ry^y^ni^/ws, 2, 3 
-vvtj t-y?vw2k 1, 2, 3-hy^ry^B 

f/viS, ^hpy^S, l-^hna:^S % 2-^ 
^P^f/^S, 2-n ho^y^fr/i-S, 1, 2-i^ 
hn^yva;, 1, 3-^}>B^y^D^/WS, 2, 

3- ^-bBt-y^S, 1, 2, 3-hy-hn^ 
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[0 0 3 1] »Sr^fiKr5 2ffifi(0«ait LTtt, 

S> VVs.-frttV-l, 2' -i^Wg, ^71= 
4, 4' -S^/Hi, 1, S-^fxV-l, 

[0 0 3 2] £kTO [flS3] *»P> MtlO] KL^ZtiZ 

Ut3] 




Ut7] 




tt, «ffira^*ttUiSrlS*>5^l4 2JiW±aauyt« 

[00341 01 I^<*il5**«ittt, 1 ±.\Z.® 

[ o o 3 5 ] GB 2 \zir£tiZ*1-mmtt, S« 1 ±»CR 
tt?>*Lfc»«2, E?ltt««3, »>fcJi4, *-7*&&Ji 

[ 0 0 3 6 ] S 3 jtRMffiftl* Sfi 1 ±fc« 

ttP>*lfcffiffi2, IE?UftaJi3, »3fcjf 4, ftffie^t, 



ft So 

[0 0 3 7] 04lC*$*v5*^«it«:^ SfclilOK 

[oo3 8] imw\c&\izit&tQ\x±&<Di!ff>mmm 
[oo3 9] *%mKm^<btisiEi\M&#'ftt3.mm 

(p-hy/W) 7^7i=;P) -1, 
W Utl 1] , N, N '— ^7i=A — N, N' — tf 
* (3-pt^/W7^-yW) -i, i *— tT7^-/W- 
4, 4* — ^TSJ' [ftl 2] , N, N 
-N-N-tf* -1,1' -t7s = 

A) -4, 4 '-y75>'[ft:l3]f©hy7a=A' 
S^TS:-**, ( [ffc 14] ~ 

[ft 1 1 ] 




Hki5] 



[ft 16] 




[0 0 4 0] **Wfcffiv^*v***lii&#ifttt#j;:|8 

xibtitmi:&mLxi>i.\,\ m*.^ tbic»i\ 2 

- (4-l^7i=!;/w) -5- (4- t-7f/W7x- 
A-) -1, 3, 4-**ti?7'/-4' [ftl 7] , fcT* 
{2- (4-t-7fA'7i=A') -1, 3, 4-** 
f-i^ry-A'] -m-7*-U> [ftl8] . SO** 

9] , [ft2 0] , */yy-/v*cD&jiat# 
( [ft2 1] ~ [^2 4] augtf&tva. 

[ftl7] 

CH 3 

[ftl8] 
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f 13 N N 

CH3-|^-ko> 

[ftl9] 




N N ? H 3 

CHa 




9. 4. 5 eVK±oft*IM»:«r*i-5ifc*JS!i*6(|-c 
fiWfc'Oi>!7Aft£& (ITO) , mm (NES 

a) , «, ««^iiffl-ct5. 

[0 0 4 2] *fcfc«6i:LTHt, 5X1*38 

#**U\ l*«*mf*4$K:l8;££*tfcv^s, 
tt-fVS?«>A, TA^s^A, -?>f**yi)i». -7?**/ 
VJi-J T^S/fcA-TA-S = 

[0 0 4 3] *3&WO^EL^<D#Jfroj&fcfrj£fi 

»H©#iiELsimtjHv^ lit 22 -vmzti 
mmm (mbeso hs^tmm£m*\,ititma>74 

[0044] *#W<D*r«tE L*^-<o«-W«Jl©BOPtt 

m^mi-^ikm^mns. 

lid m&jotUWffS U\ 
[0 0 4 5] £TFs **W*SI*«*fc4:K:»lBKSaw 
*38Wf**<Dgtfc#*.ft^lE»>, GUT©** 

[0 0 4 6] 5-7i=A~4« 

y ^co-g-fifc. 

o T**8f L5-7i f n y ^ i5Lt 
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[0 0 4 7J (&f&W2) 5-p-*'7V7«i=A'- 
4, y^-g-ffc, 

^yxr^t Koftfc 9 K 4 -$/7 y^yXTyia t 

5-p->T/7=l^I/-4, 6-^tfy>«r»fc. 
[0048] (£-|*fl|3) 2. 3, 7, 8-fl-7^f 

tTn-^<oft;to*)J!:3, 4-i>.*?yi'irn-/V'<S:fl3^.5 

mt^mitmm<o^m^a*). aw<02, 3, 7, 

[0049] (^«^4) 2, 3 % 7, B-y-V^^f- 
/V- 5 - p -"i/T J 7 X--JV- 4 , 

J*. 

tMtejftM2&ntt®¥S;lc.};!K B«J©2, 3, 7. 
8-r h7^f;v-5-p->7;7x^/i/-4 1 6- 

[0050] (^RJc«t5) [ft3] -?*<**v5ft 

3-<8i (hy (5-7i=;v-4> e-^^yv) tvus 
mm . 

T/W$ = -?A«riO^ 8B*IH|3fiilEl,fc. 
i/y*y/HSrfflV^*5A^n-r 

B8J©ft¥5$ Mb3] -C*$*t5ft£«>«rft 

[0 0 5 1] fej&me) it**, Mb4] -?&istiz><k 

(by {5-p-x/T/7^~/V-4, 6-i?fy 

5-7i=/l/-4, y >-«)ft*3*){^ 5-p- 

■77;7i^-4 > 6-5?f y ^Sr^V^flfett, 
W5tm&<D&mc£*). Bttroft3*5£ Mb 4] -c*S 

[o o 5 2 J team) ft***; Mks] -e&StvSft 

(by (2, 3, 7, 8-T F7^f;W-5-7x 
=^-4, y^) T/US^Afl&flc) 

5-7i^-4, 6-S?bTy ^©ft;fc>»HC % 2, 3, 
7, 8-rF7>f^-5-7i=>-4 > 
vfcffiv^fitt:, &&m5 bfmmo^miz*. BW© 
ft3*5£ Mb 5] T-«S*v*ft-&tt«:#ft;. 
[0 0 5 3] (-8-^8) ft¥5£ Mbe] -C3f£ixsft 

( h y (2, 3, 7, 8-fh7>f/W-5-p- 
^777x^-4, 6-v?f y » T^5->7A$i 

5-7x^-4, 6-^try>-<Df<:*3»)tc, 2, 3, 

7, 8 -7 F 7^f /V- 5 - p - V7/ 7x=^-4 ( 



9, BWOft^ [ft 6] -C&$ft$ft£fc&#fc e 

[0054] 9) ft^a [ft: 7] rasnsft 
(i? (5-7x^-4, e-^^yy) mm 

Bffi&SrJn*, 4l^lHia«Etfe. S^«Sr«««, ->y 
*y;v«:fflv«7A^v h^?7-r-lci 
U MtHDit**, Mb 7] -C*£*v.5ft£-&«:#fc. 
[0055] (-a-fiK« 1 0 ) it**. Mb8 ] r&SHS 
ft£-03 (5-P-V-T/7IS1/W-4, 6-i?tfy 

5-7x^V-4, 6-S>f y VCOftfrtH^ 5-p- 

m 9 1 m&o^miz &v y g tt©fti*5S Mb s ] 

*v*ft-£*>*#&. 

[0056] teftfl 1 1 ) fb^C Mb9] 
<b-a-«l <i> (2, 3, 7, 8-7 l h9^f-/V'-5-7 3 i 

-/w-4. e-^yv) mmrnm <o&3l 

5-7*=A<-4, y ^©ftbtffcl, 2, 3, 

7, 8-x h5^^/w-5-73i-yv-4, 6-s^try 

it** Mb 9] ■?*£ti5fl;-&*!i&1*fc„ 
[0057] (^ami 2) ft^st [fti 0] -cusft 

Zit&V) & (2, 3, 7, 8-7h7^f^-5-p 
->'7/7x^-4, 6-WV» M$&«f#) ©£• 
J*. 

5- 7x^-4, y ^©fti>*MC, 2, 3, 
7, 8— T h7>^W-5-p-i/T/7x:=/W-4 s 

6 - *?\£ v yim^z&tt* -g-fifc«l5 toi«©#st«t 

5, BW<D{b^SC Mb 10] -C*$tv^b^«>S:#fc. 
[0 0 5 8] SIT* *»W^b^«:5l7tJit LTfflV> 

fcnife«sriafe«ii^e.iafefiHi2 5, rnmto3ii>*e>m 
mm3 4\CTM- 0 *fc % *»weo<b^»i3E?wiai*t» 

t <OiS-&»KSr»7tSI t LT^V>fcH«if!fSrlltt^l 2 6 
d»e>*16«|3 Ott^i". ^mWco^b-g-ftli:*^* 

T\z&-rnmm3 sfrbmmwQ 9\c s *%w<oit&ti} 

ZlElim&mh LT#VNfc3!16fl&&TfclB-r!t»«4 

£tTfcE-tHtt0d 4 2 a> bHiS^ 4 3 JC7j*1% 
[0059] (H»^ 1 ) Uttftl 1 ^V>fc*^co»fE 
fllitSrH 1 ic^-f-. etT^**WoHlfi^ 1 lifflv^W 

« 1 ±lc»fiK $ tvfc »1i 2 /»7tS 4 6 iz i *) « 
^$^-CV>5. ^/9^£«l±»CITOSr^y^y^ 

J; oT hmm* 2 0 ± 5 KKBt 

U K«2tLfc„ -t©JBffi2±IC»7tJf 4£LT, ft 
^SC [ft 3] -C***v*ft*«*«a*»lfeter4 0n 

Tv ^ v- !7 A -ft^^SrSS^&tCT 2 0 0 n m<0 
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mmEE&SVffHSBLItkZZ, 4 0 0 c d/m 2 £>35 
10 0 6 0] 2 ) JS3fcW» t lt, <b^5£ Mb 

4] -t&ztiak&to&m^EM-ti&mwi tmmn 

[00 6 1] (Hlfelfil 3 ) XXMftb UT, fls^« Mb 
5] T*$^^-5^«ilSrffl^^«^ttlllt«|l tHJtto 
IMt«trffv\ *r«EL**«:tf5»Ut. rrojjmrSffi 
«ESr5VBlinUfci:i^, 8 50 cd/m 2 ©W 

[0062] (IfcSfll 4 ) ISjttmi LT, fc#5$ [ft 
6] £ls3«<D 

£E£5 VfPflnLfcfc;:*, 5 4 0 c d /m 2 0>383fca*& 

[006 3] (mmm s ) u-c, it*&. Mb 

*£E&5VBWNl,fcir.£, 3 5 0 c d/m 2 <D$8tti&S 

[00 64] (H««| 6 ) &mVtt t-C, fb^S; Mb 

»fls*fTV\ =fr*EL3l?*<Hf$liLfc„ z<am?\zW.ffi 
HffSr5VR]jDLfctr5, 3 0 0 c d/m 2 ©3&3ta* 

[00 65] 7 ) »3t*tfl. t LT, it¥3. lit 

9] ^$n5ft-g^«rffiv^«^HIIlfi«l i:|3I«<D 
tfcffrSrfrK #KEL***fe«US:. £0*HHcBft 
«BE£5V{frtiqi.fcir.5, 38 0 cd/m 2 <O|83t^ 

[0066] mmw 8 ) t ur. {b^a Mb 
103 •?3tztvzit&itozm^z&Ln-t±$iteMi tmm 

<BHfP*m\ =fr«EL3|?^SrfmLfc. 
«E1tESr5VB]ftlLfctr5, 3 10cd/m 2 ©3&# 

[00 6 7] mteW9 ) 9 fc#^fcarf©»rE 
«jfittiai^$n5J;5l-, S«l±W&fc$*vfcR& 
«2/»#»4/»«6K:,fc9*&<**VOv5„ 
#38W i&iatt «XHM 9 {CM *r**«E L *W-©f£ 
«^«^ov^T»W-f5. #?*a&tRlJ:U:i TO^ 
!> >?\Zt.oX<S- htttft* 2 0 0/D£fc5,fc 
5lc«fltu »«2tUfc. -toilcft^SC Mb 7] -e 

hifet J: 0 4 0 nm<0JiffSrWr5»*Ji4 SrJgfiKL 

J: ») 2 0 0 nm©J?£fcJ&dcL 
T*«EL^Srf^liLfc. i©KJ^|c:B««ffSr5V 



WiH!tfctr5, 1 2 0 c d/m 2 ©»Jte##e>*lfc. 
[0 0 6 8] (SSffim 0) it¥* Mb7] -CS^n-S 

{b-&«K0ttfc9fc:<b$a; Mb 9]. x-$tZtiZit-£to*m 
v*SflM&dkM 9 i: (SJfillC LT*r»E L3tf^4:«3il L 
fc. r©*^lcEj«WESr5VB]Jnuyi:i:C5, 130 
c d/m a O«*W6ftft. 
[0069] (Hlfefcl 1 1 ) |H6#] 1 1 fcfl^fc**© 

« 2 /lEmmm 3 /»#)■ 4 /«* imm 5 /»« e 
1 icAv^fflMtiiE L*^<o^»*)arjco^-cRWf 

5. #5*a&Kl±ICI TOSr^j^yv^fcioT 
^-hfiSt^2 0O/D{J:*5i 5KSS!«EL. 5S«2i 
Ufco *<D»«2±lclE?Llfcii«3i:LT, it¥*. Lit 
3] N, N' -v'7x=*-N, N' -tT 

* (S-jl^A'^ssA') - [1,1' -tr7=-yp] 
-4, 4' -^T?y«rXS«3*jfe^-C5 0nm(Dff$ 
fc*J*Lfc. ftlC, IE?L«aSS3±K|8*«4 ttT, 
it¥*. Mb3] ^*4fr5{b^&JI2ilK#8sK-t4 0 

J15 i L"C, ft^[fbl7] T?££ftS, 2- (4- 
^^':7:*:=■y;^) -5- (4- t-^7 = =/l') - 
1, 3, 4-**^i?r/-/uSrJIS?K#ffi{c:T2 0n 
m©J*$fc:jgfc!SLfc, RlC, S^tt&SSifc, RS6 
tUT, T^^9A-«-g-4£«rJ|^«ffifc«toT2 
0 0nm©ff$ir^UTlT«tELKf^Sr^»Ufco CI 
OjR^HilEIBffi* 1 0 VWtDLItLt ^6, 2 3 7 0c 
d/m 2 ©|83t^6.tvyi:. 
[0 0 7 0] (Hffifljl 2) »3tWi(*i UT, <b^s: 
Mb4] ■V$tZtiZit&to$:m^&.H-t).%MWi it 
W#<o»^*m^W«EL*^S:^«Lfc. 
iSi(E«ES:l OV^iPL-fctr^, 1 8 6 0 c d/m 2 

[0071] mmm 1 3 ) wtunt lt, -fb^sc 

[ft5] t?^$ix*ft^«)«rffiV>5£l^.W:*lfee9l lk 
l^#Olft^*tfV>#«EL5tf^Sr^KLfc„ r©*^ 
B:jS(E«ES:l 0VBlJDLfctr<E>x 2 5 1 0 c d/m 2 

[007 2] OSlfcfcl 1 4) XMtnt UT, -fb^SC 
Mb6] -C3S$*v5{b-a*JS:ffl^5^ttlllfi^l It 
IH«»fc#**TV^EL***fe«Lfc. JLCDSf^C 
tt««ESrl 0 1 970c d/m 2 

[00 7 3] 1 5 ) XMmt UT, •fb^iC 

Mb7] -v&ziizit&iiii&m^&Ltyftmmwi it 

P«cDtt^«rffv^EL*^Sr^»ILfc 0 icoitf^lc 
E«E«)ESrl OVepjDLfctr-^ 1 2 60 c d/m 2 

[oo74] (Hi£«!i 1 6 ) xmtnt LX< it¥* 
Mbs] -?$tistisit&ift>&%^sutytt%nmi it 
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fiiKWESrl OVmtiULItbZ.^ 10 70c d/m 2 

[0075] 1 7 ) Jftfttt* t UT> ft^sS 

[ft 9] -C»$*t5^-g-44»SrfflV^£^«IHfeffill 1 1 

SSfc«I£«rl OVRJiDUfctr^, 13 80c d/m 2 

[0076] 1 8) SB****** Lt\ ft3*5$: 

[ftl 0] r&£ft*ft^«:;H^5«*H:Slfcm 1 

lcE«ttff«rl OVSJPUfctr^, lllOcd/m 

[00 77] (H«^J 1 9) ZftlHUI 3 t UT, ft3* 

* [ftl 3] N, N '-$>7*=A<-N- 
N-tf* (l-<*-7?vl/) -1, 1" -tT73;=/P) - 
4, 4 '-S^TS:'*:, 5 iLT\ ftW 

[ftl8] -C«4*L«ft-&*lf^ {2- (4-t-^ 
-1, 3, 4-3MMf-^T>'-/W -m- 

VR]JPLfei:r5, 2 2 4Ocd/m 2 0>»3fedM#e>*i 
ft 0 

[00 78] (SHKM2 0) jHUHWSfcUC, ft¥ 
5* [{hi 4] -C££ft5ft£-fc$r, 36**4 tUT, ft 

[ft 4] -C*$it*ft-g-to$r, *H*i£»5iL 
T» ft^ [ft 2 1] -?***L*ft#**jBV*8fil*|* 

fc, £4>*?lcMMEfcl OVBWJOLfcfc^ 16 
8 0c d/m 2 omfttWbillt. 
[0 0 7 9] mmftZ 1) jEfcHaWSiLT. ft¥ 

* [ftl 5] "C«*iv5ft-a**, »3fc«4i:LTft^ 
A [ft 5] -C*3iiafc£** % m^«JSJ!5i:LT, 
ft^sS [ft2 2] -p«*ix5ft-g^Srffiv>5^tt, H 
ItMl 1 ii«o*«tri\ *«EL*^Sr^»{u 
fco CO*^-fcE«E«EES:l 0V8HjpUtir£, 2 5 
2 0c d/m 2 ©»3fc##e>ftfc. 

[0 0 8 0] (?gfttt2 2) 3BM12 2fcJI!V\fc*^© 

iWB*a*H4fc*+. an 1 !*** i ±.\m&ztiita 
m 2 /*3t» 4 /m=mm 5 /»« e ic <t 9 

T^5 0 «T»C**W©5I««2 2(CfflV>5W*»RE 
L*^-<Dfm#W^ov>TKlW1-5, #7*S«1±|C 
I TOi^j'^!) V^ttl.fcoTS'- HS{»t^2 0 0/ 
□K:fcS.fc5fc»KU »ffi2tLfc„ *©»«2_k 
K, »3tJl4iLT, ft¥5t [ft3] -CSSnSft^fe 
SrXSftflf&fclT 4 0 n m£>»$ KJgjfc Lfc. ftl -"-CSS 
#*4©±{r, tt?*i£«5 t ft^iS [ftl 9] 
•C^*H5ft^«lSr«S«»*^-C5 0 nm09$^ 
dcLft. *fctt*l*&l5©_blr s |ft«6fcLT, -r^ 
*V 2 0 0 nm<Oflt$IC^tTELlR 



*trflHl Lfc. £ KKffltE* l o Vfft&P Lit t 

1 090cd/m 2 <D3B3fc##e>*T,fc. 
[0 0 8 1] (5116092 3) 3S5tJ|4Kft^a: [ft3] 

-c3?$4x*ft£-fc©ftfr»)u:, ft¥s£ [ft 4] -e&sti, 

5ft^»SrfflV>5£l^|i, 3Slfem.2£ft«©»f£*rfT 
k\ ^»EL*^Srf^»Ufc. rro*^lce««E4ri 

0VHJlDUfcfci5, 9 6 0 c d/m 2 ©38jfc>5t»t)*L 
[0 0 8 2] (9tttfl|2 4) »ji«i4lCft** [ft3] 

-e$t&tiZ>it-&to<r>Rt>*)\z y ft^s: [ft 5] r&Sft 

l^*©tWf*m>W8ELi**«:fmUfc. 
fiSE«ffi&l 0 VtftiB\,1tbZ.& % 1 220 c d/m 2 

[008 3] (Jt)fcM2 5) **J|4 Kft¥* [ft 3] 
•C*Sft6ft#«W>ftfe9fc» ft^St [ft 6] 
*ft-£«jfcffi^S£tfM4> 0B6«2 2fc|5Wl©*ffrHT 
v\ ^rttlEL^TF-Srf^JUUfc. r©#^-lce««ff* 1 
OV^jJOLfctri, 1 0 2 0 c d/m 2 

[0 0 8 4] (JtJkM2 6) 383t»4 b Lt\ ft^sS 
[ftl 3] t?»$n5 N N, N '-S^sst/U-N-N 
-tT* (1-^-7^/P) -1, 1* -tT7i-/k) - 
4. 4 '-*T$Vi:» ftijtjfc [ft3] T^ft-Sftg- 
fcfcl : 1 0©fi*H:?#**l,Tft3«LfcftM*«:5 0 
nm©»SlCJ&fc-*-SEl*H:, 2 2 i: PJ««»f^ 

Sr*TV>;faELKR-$rtf3i!WS:. d©**K:E8E«E* 
1 OV^iPLfeti-5, 1 290 c d/m 2 ©»3t## 

[0 0 8 5] mMM2 7) «3fc»4JJlft^a: [ft3] 
?*Sft*ft3-«i©ftt>0l;:, ft^S; [ft4] -c«$ti 
5ft^SrffiV>5£l^-tt, Hlfiffil2 6i:lRl«©»^Srfi 1 
v^«ELitf^Sr^»Ufc. ^©Itl^iffSEWESrl 0 
VBJiOLfcti?), 1 060cd/m 2 05Wf&ll 

[0086] mmm 8) »3tJi4icft^s: [ft3] 
-e*5*L5ft-a-«roftt)»5fc 4 ft^sc [ft 5] -c*$ti, 
sft-s«lSrfflv^4£^^^4, mmm2 e tfsu&viBift&ft 

v^«E L*^*fp»tfc e r<0*^B:«E«ES: l o 
VBmLttbZZ, 1 450c d/m 2 <D»3tjiS#e>^ 
fc. 

[0 0 8 7] (£l£fl|2 9) 383t»4jCft^ [ft3] 
T?*$*t5ft^4fc»fti3t)»::. ft^s$ [ft6] t&Zti 
«ft-g^Srffi^5^l*, *16«|2 6 iP)«««Me&*T 
V^«EL*^Srf^«Lfc 0 r©*^{cE«E«EE*i o 
V^JD tfctri, 1170c d/m 2 ©|B3t-JS# feH 
&, 

[0088] (Hlfi«|3 0) £16«f!|3 0JCfflV>yS:^w 
»fffi«5£S:E 4 ir^-f 0 l 
« 2 /##« 4 /«-?«aiJl 5 /»« 6 K «t ») m& $n 
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L**©f£«#J(Bfcov>TlllWf-S. #7*S«l-hfc 

i To«r;*/<s'* y i'^fcioT^- besta* 200/ 
ftSMS [ft 6] T*s*,*ft£4&t, ftSMt [ftn] 

T8£ft5, N, N '-^s^/W-N-N-tf;* (1 

— *-7?vio -1, 1* -\?y^~>v) -4, 4 

TS^^e/HtTl : 1 0©WiJ^-C#^r-t5^oojix^ 
AffiKfeJiVXibX trv=-hj£^i«3 4 0nm©#$© 
383feS4 4rJ&fcUS:„ fcfc, »3tS4±fc > ft^5t [ft 

1 1] -e&ztmt&mzn&mmmKx. osonmo 

«6 t LT^*^?AH^&&*£**S5lcJ: 9 2 
OOnm<D»$»C^L,T*«IEL*^Srf^|Ufc. £ 
<0K?-T-{!:ittjtt«EESr l 0 VBtflfl 730cd 
/m 2 ©38)fc#fte>*i,fc. 

[0089] 0**09 3 1 ) mmm 3 1 wn^fe**© 

WB5«liSSr0 3 m*ftW&. 1 ±»c^ ZtiltH, 

m 2 /iE?L«l^« 3 4 /&« e k * *> *j* * ti 

Ls**©fe««ii;:o^T«w-*-.&. #?*s«i±k 

I 70***y9 !> X^tCfcoTV- httft#2 0 0/ 
□KfcSiSfcWKL, »tt2iLfc. 2 ±fc 

jEfttt£«3i:LT, ft^S; [ftl 3] T££*V*, 
N, N '-^7 = =.;W-N-N-br^ ( 1 —fyf-A') 
-1, 1* -tr7i=/w) -4, 4 '-^TS J^fefc 
3K£J*£ft*8:fcT 5 0 n m©»£ fcjgjfc L7t. & 
fc, iE?l«W£«3±fc:, 38jfcJl4tLT, Mb 
3] T££;h,Sft£fc«:3*£&*LfclS*4 0nm<Off 
SfcJBritLfc. »CtC»3tJi4±JC, igefctt^* 
->?i»-»3-&cDJifc2 0 0nm<DJ5$fc:j&*LTEL 
**«rf£»Lfc. 1 0 Vfft&HLfc 

1 8 20 cd/m 2 ©38###e>;ftfc. 
[0 0 9 0] (3S16093 2) 38**4 i: LT, ft¥* 
[ft 3] T***i,5ft£-«w>ttte»)fc, ftS&st: [ft 4] 
•C«$H5ft^«)SrfflV>5£l^H: > £16093 1 iini«<0 

ffi*rl OVffJDLfctr.5, 1 56 0 cd/m 2 <D383fc 
[009 1] (31160113 3) 83UI4 t LT, ft^S* 

[ft 3] -e«*n«ft«*ofti>9K, ft^S [ft 5] 
-c&&*isft&**fflv*«H*H:. nii«3 1 tm&<o 

*#4rm>*«EL*?*rfe*Lfc. rogHFftMi 
flESrl OVBttMLfcfcr^ 2 0 2 0 c d/m 2 0>383fe 

[0092] (£160934) 383feJl4i:LT, ft^St 
[ft 3] ^&h,*ft6tt«>ftt>9£, ftq« [ft 6] 
-CSSftSft^frfflV^fitfMS, 3S16093 1 ifttB© 

ffi&l OVftflOLfci:^, 1 7 6 0 c d/m 2 <D3R# 



[0 0 9 3] (£16093 5) JgJUMfcl/C, ; ft^SS 
[ft 2 1] ft^St [ft 3] 

H5ft^fetSr2 0 : 102*ft-CJK£#JK*LfcK* 
5 0 nm©ff$K:j&£1- £16093 1 

ffiSrl OV^JJPLfcti^. 2 1 90 c d/m 2 <D#3fc 
[0094] (3116813 6) *£J|4 £ LT, ft*3t 

[ft 2 i] T&SftSft-s-tet, ft^SC [ft 4] TfcS 
ft*ft£4fci:«:2 0 : 1 (Dfi*ttTj*2*ai* LfcKfc 
5 0 nm©JMlcjMW-a£WM*, 311609 3 1 tmm<0 

ffSrl OVfWHlLfcir.*, 1 9 6 0 c d/m 2 <0!63t 

[0095] (£16093 7) 38)tJf 4 £LT, ft^S* 
[ft 2 1] ft^* [ft5] 

ft*ft£4fc t * 2 0 : 1 ©a*JtT*£#fc* UfcKSr 

5 o nmwjpsK^-rsfit^fi, 3H60H3 1 tmrno 

*f**m>*aiE L*^Srf^»Lfc„ cejmcMM 
EEfcl 0V9HlL,fctr5, 2 3 20 cd/m 2 <O|83t 

[0 0 9 6] (3116093 8) 3&3U14 £ LT, ft^5t 
[ft2 1] T*£ix5ft-g-4&t, ft^* [ft6] T3?£ 
ft*ft#* fc Sr 2 0 : 1 <Ofi*tfcT»£#S* LfcKSr 
5 0 nm©ff£KJg/£-f5£Wtoi % 3116093 1 fc|5!«<Z> 
tW^«rm^r«EL*^4rfMlLfc. £e*?ft*flnt 
JEE&l OVBMlDLfci:;:^, 20 30 cd/m 2 ©M 

[0 0 9 7] (3116093 9) Eft«aiJi3 t LT, ft^ 

[ftl2] TSSftS, N, N' -i?7*-/W-N, 
N' -tT* (3-p«^yV7=^V) - [1, 1' -f7 
-4, 4' — i?T5 i^Sr, 38)684 t LT, ft 
[ft2 3] T*$Jx6ft^t, ft^tfte] T 
*#*v*ft-^»j 1 4 2 0 : 1 LT 
ft»Lfc«$rfl!v>*ia*tt, 3116093 14 l3I«l<Dft^S: 
fifv>W«EL*^Sr^»Lfc. rco*^B:««E5ri 
OVBliOLfctw^, 20 80cd/m a C»^#fc 

[0098] (3Q609 4 0 ) JEftttiSJi 3 
5L«)^$mi:LT, ft^ [ft3] T£<*iT,aft-g-& 
S:, *3tJi4 i: LT, ft^ [ft 2 3] T^^HSft^- 
»«rffiV^5«^tt, 3116091 1 1 m»(OVkHp$:ft^im 
ELJJJT-Srf^KLfc,, roDi(f^tii:«£«jESrl OVfilJw 
Lfct^5, 2 40 c d/m 2 bttfc. 

[0099] (1^16094 1 ) iEft«)j£Ji 3 ^^*tl55E 
ftlftiSWWtLT, ft^A [ft 5] T«*ix5ft-g-4&Sr 
fflV>5^tt, 3?16094Ot|S3«O*f^SrfTV>*iaEL 
iR*4rf£»L*:. r<0*^^E««ffi«rl OVBJiDLfc 
t^5, 270cd/m 2 ©|B)fc^#e>ixfc. 
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[0100] (X«m2) «HK8l5fcL-C. fc¥ 

All 1 fcPI*««ff*fTV\ tiEL*^8Ut 
i(0*^fcK««£E*l OVaUjnLfcfc£5, 7 60c 

[0 10 1] (11*094 3) ttHfeigjl 5 fcLT, Yfc* 
Mb 4] •C**^^5^^:^*Srffiv^5£Jl^^i v »k«4 

*^ia««ff«rl0V8iflibfctr6s 8 90cd/ 

[0 10 2] 
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